Objective: To identify the prognostic factors of overall survival in a series of patients with paraneoplastic pemphigus (PNP).
analysis, the main detrimental prognostic factors identified were erythema multiforme-like skin lesions (P=.05) and histologic keratinocyte necrosis (P=.03). None of the 5 patients with Castleman disease died during the study. After adjustment for age and sex in multivariate analysis, erythema multiforme-like skin lesions remained predictive of fatal outcome, with a 2-fold increase in death rate (hazard ratio [HR], 2.3; 95% CI, 1.05-5.03; P=.04). The prognosis of patients with PNP was even poorer when erythema multiforme-like skin lesions were associated with severe skin or mucosal involvement at presentation (HR of death, 3.0; 95% CI, 1.01-8.92; P =.049).
Conclusion:
Patients with PNP with erythema multiforme-like skin lesions and histologic keratinocyte necrosis, especially when associated with extensive lesions at presentation, are likely to have a more severe and rapid fatal outcome and should be managed very carefully.
Arch Dermatol. 2012; 148(10) : [1165] [1166] [1167] [1168] [1169] [1170] [1171] [1172] . Published online July 16, 2012 July 16, . doi:10.1001 July 16, /archdermatol.2012 July 16, .1830 P ARANEOPLASTIC PEMPHIGUS (PNP) is a rare type of pemphigus that is characterized by the production of autoantibodies directed against a complex of desmosomal proteins, including desmoplakin I and II; bullous pemphigoid (BP) antigen 1 (BPAG1); envoplakin; and periplakin, a recently identified 170-kDa antigen, as well as desmoglein (Dsg)-1 and Dsg-3. [1] [2] [3] [4] [5] [6] [7] It is mainly associated with lymphoproliferative disorders such as nonHodgkin lymphoma (NHL), chronic lymphocytic leukemia (CLL), and Castleman disease.Nonlymphoidmalignantneoplasms are more rarely associated. 1, 4, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] The prognosis of PNP is severe, with a mortality rate ranging from 75% to 90% and a mean survival of less than 1 year. 4, [19] [20] [21] The main causes of death are the evolution of an associated malignant neoplasm, sepsis, or respiratory failure. 4, 21, 22 However, patients with PNP and a long-term survival have also been described. 14, 17, 23, 24 Moreover, the course of PNP does not necessarily parallel the evolution of the associated neoplasm. Because of a widely variable course and the absence of prognostic factors identified to date, the treatment of PNP remains controversial. Many treatments have been proposed, including oral corticosteroids, cyclosporine, azathioprine, cyclophosphamide, mycophe-nolate mofetil, plasmapheresis, and rituximab. 4, 13, [25] [26] [27] [28] [29] The aim of this study was to identify prognostic factors for PNP to improve treatment of patients.
METHODS
This retrospective study was conducted in 27 dermatology departments in France between 1992 and 2010. Serum samples from all patients suspected of having PNP were sent to the Immunodermatology Laboratory of Rouen University Hospital, Rouen, which is the national reference center for autoimmune blistering skin disorders and for immunofluorescence, immunoblot, and enzyme-linked immunosorbent assay (ELISA) testing.
According to the diagnostic criteria proposed by Anhalt et al 1 and their respective sensitivity and specificity, 30, 31 patients were included in the study if at least 4 of the 7 following criteria were met: (1) skin and/or mucosal lesions suggestive of pemphigus vulgaris, erythema multiforme, BP, or lichen planus; (2) associated neoplasia or lymphoproliferative disorder, which is commonly described in patients with PNP 4 ; (3) histologic findings showing acantholysis, intraepithelial blister, keratinocyte necrosis, and/or an inflammatory infiltrate of small lymphocytes along the dermoepidermal junction (DEJ); (4) IgG and/or C3 deposits on the epithelial cell surface (ECS) and along the DEJ by direct immunofluorescence; (5) presence of circulating antibodies binding both the ECS and the DEJ by indirect immunofluorescence (IIF) on normal human skin; (6) IIF labeling of rat bladder epithelium by patient's serum sample; and (7) recognition of 1 or more of the following bands on immunoblot assays: the 250-kDa band of desmoplakin I, the 230-kDa band of BPAG1, the 210-kDa band of envoplakin, the 190-kDa band of periplakin, and the 170-kDa band corresponding to ␣ 2 -macroglobulin-like 1 protein. 7 The following data were collected from medical charts: medical history, associated neoplasia, dates of onset and diagnosis, type and localization of skin and/or mucosal lesions, treatment used, adverse effects of treatment, follow-up, and outcome. The severity of lesions was assessed clinically at the time of diagnosis. Two recently published scoring sytems-the autoimmune bullous skin disorder intensity score instrument and the pemphigus disease area index 32 -could not be used in this retrospective study because most of our patients were assessed clinically before the systems were reported. 33 Paraneoplastic pemphigus was considered severe if 1 or both of the following 2 criteria were present: (1) extensive skin involvement (alone or associated with mucosal lesions) with at least 20 skin lesions, and/or (2) mucosal involvement affecting at least 2 mucosal areas or only oral mucosae responsible for dysphagia or weight loss, according to Harman et al. 33 In the absence of the above criteria, PNP was defined as moderate. The dead or alive status of patients at the time of the study was systematically verified from their birthplace city hall death register. A histologic analysis of a representative lesion was performed in all cases. Histologic slides were reviewed by 1 of us (P.C.), and the following lesions were analyzed: suprabasal acantholysis, keratinocyte necrosis, lichenlike inflammatory infiltrate in the superficial dermis, and dermoepidermal blister.
The results of direct immunofluorescence were collected from the initial skin or mucosal biopsy specimen. The IIF studies were performed on monkey esophagus and rat bladder. Immunoblot analyses on human epidermal extracts were performed according to a previously described technique. 31 AntiDsg-1 and -3 antibodies were detected using commercially available Dsg-1 and Dsg-3 ELISA tests (MESACUP Dsg; Medicare & Biological Laboratories) with 1:100 diluted serum. Two ELISA tests were used to detect antienvoplakin antibodies: a commercially available ELISA (IgG; EUROIMMUN AG) and a previously published specific bead-based assay. 34 The overall survival was estimated for all patients with PNP and for various subgroups using the Kaplan-Meier method. Baseline clinical, histologic, and immunologic features were considered alone or in combination for their prognostic significance. For univariate analysis, associations between these features and overall survival were assessed using the log-rank test. Features that appeared associated with overall survival at the 0.1 level were then assessed by multivariate analysis using the Cox proportional hazard regression. For each of these features, a separate Cox regression analysis that included age (Յ59 years, Ͼ59 years) and sex was performed to determine which was associated with overall survival independently of age and sex. Each analysis produced a hazard ratio (HR) estimate as well as the corresponding 95% confidence interval (CI) and P value. All data management and data analysis were conducted with NCSS version 07.1.14 statistical software.
RESULTS

BASELINE CHARACTERISTICS OF PATIENTS
Fifty-three patients (31 men and 22 women) were included in the study. The median age was 59 years (age range, 30-88 years). The associated neoplasms were as follows: CLL (n=16); NHL (n=14); carcinoma (n=10); Castleman disease (n=5); thymoma (n=4); Hodgkin lymphoma (n = 1); sarcoma (n = 1); essential thrombocytemia (myeloproliferative disorder) (n=1); Waldenströ m disease (n=1); dysglobulinemia (n=1); mediastinal follicular dendritic cell tumor (n=1); and cutaneous CD30 ϩ lymphoma (n=1). Two neoplasms were associated in 3 patients. The associated neoplasia was evident before the occurrence of PNP in 36 cases (68%), with a mean delay of 2.2 years. An associated neoplasia was found concomitantly or after the diagnosis of PNP in 8 (15%) and 9 (17%) cases, respectively.
Mucosal lesions were present in 50 of the 53 patients (94%). Five patients had exclusive mucosal involvement without skin lesions. The mucosae involved were oral (n=47), conjunctival (n=28), genital (n=27), pharyngeal and/or laryngeal (n=12), esophageal (n=4), and bronchial (n=3). Forty-eight patients (90%) had pemphiguslike (n=28), erythema multiforme-like (n=10), lichen planus-like (n=8), BP-like (n=6), or linear IgA dermatosis-like (n=1) lesions. According to the definition given herein, disease severity was considered moderate in 41 patients and severe in 12 patients. The most frequent histologic finding was acantholysis (n = 35 [66%]). Other histologic features were keratinocyte necrosis (n=24 [45%]), lichenlike inflammatory infiltrate in the superficial dermis (n=24 [45%]), and dermoepidermal blister (n = 12 [23%]). Direct immunofluorescence showed deposits of C3 or IgG on the ECS in 34 (64%) and 42 (79%) cases, respectively, and on the DEJ in 17 (32%) and 8 (15%) cases, respectively. Dual ECS and DEJ deposits of C3 and/or IgG were found in 17 cases (32%).
Indirect immunofluorescence of patients' serum samples on monkey esophagus was performed in 40 of the 53 cases, and the results were positive in 30 cases (75%). Intercellular staining and dual intercellular and ARCH DERMATOL/ VOL 148 (NO. 10), OCT 2012 DEJ staining were observed in 20 cases (50%) and 1 case, respectively. A positive IIF staining result on rat bladder was observed in 37 of 46 cases (80%). The results of immunoblot analyses of patients' serum samples on human epidermal extracts are shown below.
Antigen (kDa)
No. (%) Periplakin (190) 35 (66) Envoplakin/desmoplakin (210) 34 (64) DSG-3 (130) 12 (23) BPAG1 (230) 7 (13) Desmoplakin I (250) 7 (13) DSG-1 (160) 7 (13) Forty-two of 53 serum samples (79%) recognized at least 1 of the following 190-, 210-, 230-, or 250-kDa bands of periplakin, envoplakin, BPAG1, and desmoplakin I. Thirtynine serum samples (74%) recognized the 190-and/or 210-kDa bands of periplakin and envoplakin, including 30 serum samples that recognized the 190-kDa/210-kDa doublet and 9 serum samples that recognized only 1 of these 2 bands. Also, 3 serum samples recognized the 250-kDa (n=2) and/or 230-kDa bands exclusively. Thirty-one serum samples were available for retesting both by immunoblotting and by the commercially available antienvoplakin ELISA and our bead-based antienvoplakin assay. Of the 31 serum samples, 15 (48%) and 22 (71%) recognized envoplakin with the commercially available ELISA and our bead-based assay, respectively, and 24 (77%) recognized the 190-and/or 210-kDa bands of envoplakin and/or periplakin (including 20 serum samples [65%] that recognized the 190-kDa/210-kDa doublet). Also, 2 of the 31 serum samples recognized the 250-kDa band of desmoplakin alone. The last 5 serum samples (16%) did not react with any band of the PNP complex by immunoblotting. Interestingly, 2 of these 5 immunoblotting-negative serum samples were strongly positive (ELISA values, 5.65 and 3.26), and 3 serum samples had weak ELISA reactivity (ELISA values, 1.58, 1.32, and 1.16). Desmoglein-ELISA tests were performed in 42 patients. Anti-Dsg-1 and -3 antibodies were detected in 17 (40%) and 30 (71%) cases, respectively.
Overall, 2 patients with NHL whose serum sample was no longer available to be retested by ELISA had only 4 of the 7 diagnostic criteria (these 2 patients did not have circulating antibodies by IIF and immunoblotting and therefore lacked the 3 PNP diagnostic criteria based on serum analysis), 16 patients had 5 criteria, 20 had 6 criteria, and 15 had all 7 criteria. The PNP diagnostic criteria of subgroups of patients depending on the associated neoplasm are shown in Table 1 .
We carefully examined the PNP diagnostic criteria in the 3 patients with exclusive skin involvement. The associated neoplasms were 1 CLL, 1 NHL, and 1 cutaneous CD30 ϩ T-cell lymphoma. The 190-and 210-kDa bands of periplakin and envoplakin were recognized in 3 of 3 cases, and an IIF labeling of rat bladder was observed in 2 of the 3 serum samples. Two and 1 of these 3 patients had 5 and 6 PNP diagnostic criteria, respectively. We then examined the PNP diagnostic criteria in the 11 patients whose serum samples did not recognize the PNP complex by immunoblotting. Five of these 11 immunoblotting-negative serum samples were available for retesting by ELISA and had positive envoplakin ELISA values. The associated neoplasms were 5 NHL, 4 CLL, and 2 carcinomas (serum samples from the 2 latter patients showed a weak labeling on rat bladder by IIF). Two patients with NHL and no circulating antiepidermal antibodies had 4 of the 7 PNP diagnostic criteria (lacking the 3 criteria based on serum analysis), and 7 and 2 patients had 5 and 6 PNP diagnostic criteria, respectively. Finally, we examined the PNP diagnostic criteria in the 10 patients with an associated carcinoma. All 10 patients had mucosal lesions suggestive of PNP. Eight of the 10 serum samples (80%) recognized the 190-and/or 210-kDa bands of periplakin and envoplakin. Four patients had 5 PNP diagnostic criteria, and 5 and 1 had 6 and 7 diagnostic criteria, respectively.
TREATMENT AND OUTCOME
High doses of oral corticosteroids, eg, prednisone, 1 to 1.5 mg/kg/d, were used as the first line of treatment in ) and 1 case treated with rituximab alone without corticosteroids. Topical corticosteroids were used alone in 9 patients (17%) with a moderate type of PNP. Four of these 9 patients had limited skin lesions (Ͻ5% of the body surface area) with limited or no mucosal involvement. One patient with isolated pemphigus vulgaris-like oral lesions was treated with thalidomide alone. Two patients did not receive any specific treatment for PNP because of spontaneous healing of lesions in one case and early death after diagnosis in the other case. The main treatment regimens used as first line, and in some patients as second line, according to disease severity are shown in Table 2 . Treatment of the associated neoplasm was performed in 49 patients (92%), including chemotherapy in 36 cases (68%), and/or surgery in 15 cases (28%), and/or radiotherapy in 9 cases (17%).
Healing occurred in 32 of the 48 patients (67%) with skin lesions after a median delay of 45 days (range, 7 days to 18 months). Complete epithelialization of mucosal lesions was achieved in 27 of 50 patients (54%) after a median delay of 60 days (range, 7 days to 20 months). Of the 37 patients treated with corticosteroids alone as the first line of treatment, 26 (70%) did not achieve complete epithelialization. An immunosuppressant was added secondarily in 11 cases. The 15 other patients were treated secondarily with immunoglobulin infusions (n=2) or died rapidly before the initial treatment had been modified.
The median follow-up of alive patients was 77 months (range, 17-161 months). Overall, 36 patients (68%) died during the study period. The 1-, 3-, and 5-year overall survival rates were 49%, 41%, and 38% respectively (Figure) . The main causes of death were infections in 21 cases (58%), evolution of neoplasia in 6 cases (17%), and respiratory failure in 3 cases (8%). The cause of death remained unknown in 6 cases. The diagnosis of bronchiolitis obliterans was suspected in 2 of the 3 patients who died of acute respiratory failure. This diagnosis was histologically confirmed in the third patient as well as in another patient with Castleman disease who was still alive at the end of the study after a 46-month follow-up period. The main causes of death according to disease severity and associated neoplasia are shown in Table 3 .
PROGNOSTIC FACTORS
In univariate analysis, the main deleterious prognostic factors, which were associated with a shorter overall survival, were the presence of erythema multiforme-like skin lesions (P = .05) and keratinocyte necrosis in skin biopsy specimens (P = .03) ( Table 4) . When the whole population of patients was considered, the type of associated neoplasia was not associated with overall survival (Figure) . However, the patients with NHL had a significantly shorter survival when compared with patients with other types of neoplasia, excluding CLL and carcinoma (P=.03). Indeed, all 5 patients with Castleman disease were alive at the end of the study. There was no association between sex or age and patients' prognosis whether age was coded as a continuous variable or dichotomized (Յ59 years, Ͼ59 years). No particular PNP antigen patterns recognized by patients' serum samples were found to be associated with prognosis on immunoblot analysis. Interestingly, the initial extent of skin and/or mucosal lesions at baseline was not associated with patients' prognosis, although there was a nonsignificant trend for patients with initial lesions classified as severe to have shorter survival than patients with moderate lesions (P=.11).
In age-and sex-adjusted multivariate analysis, only the presence of erythema multiforme-like skin lesions (HR, 2.3; 95% CI, 1.05-5.03; P=.037) remained associated with shorter survival. The overall survival of patients with PNP was even shorter when erythema multiforme-like skin lesions were associated with severe skin and/or mucosal involvement at presentation (HR, 3.0; 95% CI, 1.01-8.92; P =.049). The presence of histologic keratinocyte necrosis was no longer found to be associated with overall survival in multivariate analysis (HR, 1.8; 95% CI, 0.91-3.60; P=.09). However, the presence of histologic keratinocyte necrosis when associated with severe disease at presentation (HR, 2.5; 95% CI, 1.00-6.22; P =.05) or the presence of erythema multiformelike skin lesions (HR, 2.7; 95% CI, 1.18-6.05; P=.02) was found to be associated with a fatal outcome.
COMMENT
The main findings of this study are (1) the demonstration that PNP has a highly variable course in both se- Abbreviations: CS, corticosteroids; CS ϩ CIS, CS combined with conventional immunosuppressants (azathioprine, cyclosporine, mycophenolate mofetil, methotrexate); CS ϩ IS, CS combined with immunosuppressive drugs; Other, thalidomide (n = 1) or rituximab alone (n = 1) or no treatment (n = 2); CS ϩ IVIG, corticosteroids combined with intravenous immunoglobulins; CS ϩ Ritux, corticosteroids combined with rituximab.
ARCH DERMATOL/ VOL 148 (NO. 10), OCT 2012 vere and indolent cases, and (2) the main deleterious prognostic factors are the presence of erythema multiformelike skin lesions and the presence of keratinocyte necrosis on histologic examination, especially when the latter is associated with the presence of extensive skin and/or mucosal lesions at presentation. The main clinical, histologic, and immunologic features of the 53 patients included in the present study were similar to those previously reported in different series of patients with PNP 31, 35 : (1) frequent association with lymphoproliferative disorders (75%), eg, NHL and CLL; (2) high frequency of erosive mucosal lesions; (3) polymorphism of skin lesions; (4) histologic features associated with keratinocyte necrosis, acantholysis, and a lichen planus- like inflammatory infiltrate; and (5) frequent recognition of envoplakin and periplakin by immunoblot analysis of patients' serum samples.
The prognosis of patients with PNP is usually considered poor, with a mortality rate ranging from 75% to 90%. 4, [19] [20] [21] The 49%, 41%, and 38% 1-, 2-and 5-year overall survival rates based on the present study confirmed the severe prognosis of PNP, although this prognosis was rather better than previously reported. 4, [19] [20] [21] Most deaths were observed during the first year after diagnosis, whereas survival curves only slightly decreased in patients who were still alive 1 year after the diagnosis of PNP. Interestingly, the survival of patients in the present series was longer than previously reported in the literature. 4, [19] [20] [21] This discrepancy is likely attributable to the fact that the high mortality rates previously reported in patients with PNP were estimated from small series or even case studies, which probably reported the most severe cases, whereas the present study included all consecutive cases of PNP referred to the 27 dermatology departments of the French Study Group on Autoimmune Bullous Skin Disease during an 18-year period. Also, only a few patients in this series died of respiratory failure due to bronchiolitis obliterans, which is associated with a high death rate in some series of patients with PNP. 36 In fact, the frequency of bronchiolitis obliterans is highly variable in the literature, from 93% in a series of 28 patients with PNP, including 15 children and adolescents who all had Castleman disease, 36 to 18% and 17% in 2 series that included 10% and 6% of patients with Castleman disease 4, 37 and 8% in the present series, which included 9% of patients with Castleman disease. Remarkably, the 9% rate of Castleman disease in the present study was very close to the 10% and 6% rates found in the 2 adult series of patients with PNP described by Anhalt 4 and Maldonado et al. 37 Although it has been suggested that bronchiolitis obliterans in patients with Castleman disease might reflect a more severe type of PNP, none of the 5 patients with Castleman disease in the present series died during the study. However, it should be emphasized that in all series of the literature, including the present one, the diagnosis of bronchiolitis obliterans is more frequently suspected than histologically proved. We observed a wide spectrum in the severity of skin and mucosal lesions in our series, as 41 (77%) and 12 (23%) patients had the moderate or severe type of PNP, respectively. Accordingly, the treatment regimens used were highly variable, from topical corticosteroids to high doses of oral corticosteroids combined with immunosuppressants. Although, to our knowledge, no direct comparison of the combination of immunosuppressants and corticosteroids vs corticosteroids alone has been published in the literature to date, immunosuppressive drugs are the most often recommended treatment of PNP. 38 Only 4 patients in our study received an immunosuppressive drug as the first line of treatment. In view of the rather low mortality rate in this series compared with others in the literature, our findings suggest that treatment of PNP should preferentially be adapted to disease severity to limit severe adverse effects, such as infections, in these immunocompromised patients and not to favor the evolution of the associated neoplasia. Interestingly, 4 of 9 cases of PNP treated with topical corticosteroids alone could even be adequately controlled without systemic treatment.
The prognostic factors identified in this study were in accordance with the main causes of death of patients in this series. Indeed, patients with Castleman disease or thymoma had a favorable prognosis compared with patients with other types of malignant neoplasms, particularly NHL, possibly because they were not treated with chemotherapy, which highly increased the risk of severe infections and death in patients with PNP who were concomitantly treated with high doses of corticosteroids. Moreover, Castleman disease occurred in younger patients (mean age, 44 years) compared with patients with NHL (mean age, 59 years), CLL (mean age, 65 years), or carcinoma (mean age, 63 years), which might also explain the better prognosis of these patients, although age was not associated with prognosis in univariate analysis. The presence of erythema multiforme-like lesions and keratinocyte necrosis in association with extensive skin involvement was reminiscent of toxic epidermal necrolysis and might reflect a more severe type of PNP. Patients with erythema multiforme-like lesions were more likely to die because of a higher risk of severe infections, especially patients who did not achieve disease control after initial treatment and had an increase in their immunosuppressive treatment. The poor prognosis of toxic epidermal necrolysis-like forms of PNP has previously been reported in some cases. 39 It is possible that patients with PNP and erythema multiforme-like lesions and keratinocyte necrosis might have high serum levels of tumor necrosis factor and Fas ligand, as previously reported in toxic epidermal necrolysis. 40, 41 As in all retrospective studies, various biases are possible in this study. To avoid selection bias of cases, we aimed at exhaustively recruiting all consecutive cases of PNP from the 27 dermatology departments of the French Study Group on Autoimmune Bullous Diseases, which allowed us to include not only the most severe forms of PNP but also a significant proportion of patients with moderate disease, who have more rarely been described in the literature than patients with severe cases of PNP. This exhaustive recruitment, which included both severe and moderate cases of PNP, might be responsible for the better prognosis and the slightly lower rate of positive immunoblotting results as compared with series that included a limited number of patients or that used highly selected serum samples to characterize PNP antigens. 7, 42, 43 Information bias is a common problem in retrospective studies. However, the medical charts used in the centers belonging to our group, although not standardized, were quite precise. Moreover, the dead or alive status of patients at the time of the study was systematically verified from their birthplace city hall death register. Finally, despite the limited sample size of this study, which is attributable to the fact that PNP is an extremely rare disorder, we performed an age-and sexadjusted multivariate analysis, which confirmed the association between the presence of erythema multiformelike skin lesions and fatal outcome, especially in association with severe involvement of skin and mucosal lesions or with keratinocyte necrosis, suggesting that combinations of some markers of disease severity could define subgroups of patients with severe prognosis.
In conclusion, this study showed that the prognosis of PNP is heterogeneous and rather better than previously reported. Treatment regimens should be adapted to disease severity, from "mild" treatments in patients with limited disease and in the most immunocompromised patients to "aggressive" regimens in patients with the most severe disease. The prognostic factors identified in the present study could be a useful tool for optimal treatment of patients with PNP. 
